Hepatocyte growth factor inhibits insulin-stimulated glycogen synthesis in primary cultured hepatocytes.
Hepatocyte growth factor (HGF) plays an important role as a mitogen in liver regeneration. However, little is known about the metabolic effects of HGF in the liver. Studies were performed to examine whether HGF influences carbohydrate metabolism, which is drastically changed in the early course of the regeneration. Primary cultured rat hepatocytes were treated with glucoregulatory hormones such as insulin, glucagon and adrenaline in the presence or absence of HGF. Cellular glycogen deposition and activities of its metabolic enzymes were compared. HGF inhibited insulin-stimulated glycogen deposition, but had no effect on glycogen degradation stimulated by glucagon and adrenaline. HGF decreased glycogen synthase activity and increased glycogen phosphorylase activity in insulin-stimulated hepatocytes, resulting in the inhibition of glycogen synthesis. Experiments with immunoprecipitation revealed that HGF had no effect on the upstream of insulin signaling including an activation of its receptor and association of insulin receptor substrate with phosphatidylinositol 3-kinase, indicating that HGF presumably affects further downstream of these events. These results demonstrate that HGF interacts with insulin on glucose metabolism in hepatocytes. HGF may be involved in glucose regulation, and contribute to cell growth and maturation in addition to its mitogenic action during liver regeneration.